An ovarian hyperstimulation syndrome (OHSS) in spontaneous pregnancies is a very rare event. Hence, clinicians might make wrong decisions, such as laparotomy, because of suspicion of an ovarian carcinoma, or severe complications such as renal insufficiency may develop because the diagnosis and treatment of OHSS are delayed. Here we report a case of a woman in the 15th week of gestation, presenting with a partial hydatidiform mole and a triploidy of fetus and placenta, with an ongoing and severe OHSS even after legal induced abortion. A low vascular endothelium growth factor (VEGF) concentration (50 ng/ml) was measured when human chorionic gonadotrophin (HCG) exceeded 1000 IU/l and was followed by VEGF concentrations Ͼ900 ng/ml, when the OHSS developed. The literature on spontaneous pregnancies associated with OHSS is reviewed, and possible reasons for the clinical course presented in this study and the reviewed reports are discussed. The findings in this case contribute to our theory that VEGF is a causative factor of OHSS, but has no impact on the course of this disease.
Introduction
The ovarian hyperstimulation syndrome (OHSS) is in almost all cases an iatrogenic complication, the incidence of which is increasing world-wide through the expansion of controlled ovarian hyperstimulation (COH) cycles. Depending on patient selection and the method of COH, the incidence of severe OHSS ranges from 5.2% up to Ͼ30%, and it is more frequent in patients suffering from polycystic ovarian syndrome (PCOS) and when stimulation according to the long protocol is used (Schenker and Ezra, 1994) .
OHSS occurs markedly less frequently after mild ovarian stimulation using clomiphene citrate (Roland, 1975; Holtz et al., 1982; Chow and Choo, 1984) or low dose HMG (ഛ1 ampoule per day) for the induction of one or two follicles (Emperaire et al., 1988) . In spontaneous pregnancy, OHSS is an extremely rare event.
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Here we present the first case report of severe OHSS according to the classification of the World Health Organization (WHO, 1973) of a spontaneous pregnancy with a triploidy of the fetus complicated by ascites, pleural effusion and anasarca.
Case report
The patient, a gravida 3 para 1, was admitted in the 14 ϩ 2nd week of gestation because of a menstruation-like vaginal bleeding. She had a history of a second trimester abortion and a stillbirth in the third trimester. She was kept in bed and received magnesium orally. A transabdominal high-resolution ultrasound (Acuson 128 XP/10 ob; Acuson GmbH, Erlangen, Germany) showed a living fetus, small for this gestational age (biparietal diameter 25.3 mm; abdominal-thoracic diameter 25.5 mm; femur length 13.3 mm) but a nuchal oedema (3.7 mm) ( Figure 1a ) and a placenta with a Swiss-cheese appearance (Figure 1b) . The ovaries were enlarged to 12 cm in diameter on both sides. No ascites was present. The HCG values were 1350 IU/l. A chromosomal abnormality was suspected and chorionic villous sampling and amniocentesis subsequently performed. The cytogenetics of short-and long-term chromosome chorionic villous culture, as well as the analysis of the amniocentesis, showed a complete triploidy (69, XXX) ( Figure 1d) .
A legal abortion was induced and dilatation and curettage performed. Material was sent to the pathologist, who described placental tissue with the aspect of a partial mole. No signs of a chorioncarcinoma were demonstrated (Figure 1c) .
The patient was discharged 3 days after the abortion with only mild complaints of abdominal distension. However, at 14 days after the abortion, she was readmitted due to increasing abdominal complaints, dyspnoea and anasarca. Massive ascites and enlarged ovaries could be diagnosed by transvaginal and transabdominal ultrasound (Figure 2a-c) . Chest radiography showed bilateral basal pleural effusions (Figure 2d ). The HCG value was 7230 IU/l on the day of re-admittance and 6 days later this fell to 1600 IU/l when the patient was discharged, 20 days after the abortion.
The haematocrit never exceeded 37%. However, a prevention of haemoconcentration was performed by intravenous application of Ringer's lactate up to 3250 ml/day and meticulous fluid balance. A prophylaxis of thrombosis was performed by s.c. application of low-molecular weight heparin. Following treatment with frusemide the patient's condition improved and the oedema disappeared.
Thyroid stimulating hormone (TSH) concentrations were suppressed to Ͻ0.015 mU/l, and elevated concentrations of free triiodothyronine (32.6 pmol/l), free thyroxine (45.4 pmol/ l), total thyroxine (Ͼ27 ng/ml) and thyroglobulin binding globulin (TBG) (29.9 mg/ml) were found on the day when amniocentesis was performed. However, the patient had no history of hyperthyroidism and this could not be demonstrated when she was discharged, 20 days after the abortion. Serum VEGF 165 levels before and during the OHSS are shown in Figure 3 . Measurement was performed as described previously by Heits et al. (1997) .
In addition to a slight leukocytosis of up to 15ϫ10 9 cells/l at 14 days after abortion, other laboratory values-especially those of liver enzymes and serum creatinine-were always within the normal range.
Discussion
Ovarian hyperstimulation syndrome in spontaneous pregnancy is an extremely rare event. Under certain circumstances, such as twin pregnancies, the possibility of its existence may be 2083 higher, because of higher HCG concentrations during the early pregnancy.
OHSS has life-threatening complications such as venous and arterial thromboembolism; indeed, Schenker and Ezra (1994) reported the death of patients with OHSS to be caused by these complications. Consequently, one must be aware of the rare but possible occurrence of OHSS in spontaneous pregnancy, in order to prevent its complications.
The pregnancy pathology with the highest HCG values is the mole pregnancy; however, even within this entity the prevalence of OHSS is low. Three cases have been published to our knowledge (Hooper et al., 1966; Moneta et al., 1974; Cappa et al., 1976) . The clinical pictures were associated with ascites, and at least one of these cases showed a severe complication by disseminated intravascular coagulation and renal failure (Cappa et al., 1976) .
Other cases with spontaneous OHSS have been reported. A twin pregnancy with large ovaries and ascites was described by Leis et al. (1978) , while cases with a singleton pregnancy and otherwise normal history have been described (Crouet Rosen and Lew, 1991; Ayhan et al., 1996; Lipitz et al., 1996; Regi et al., 1996) , as well as in pre-existing PCOS (Zalel et al., 1992) .
The features of these cases are detailed in Tables I and II . Since all the cases but one are severe OHSS according to WHO criteria (1973) , the incidence of OHSS in spontaneous pregnancies must be even higher than the few cases reported in the world literature.
However, it is interesting to note that exploratory laparotomy 2084 was performed in six cases, because an ovarian cancer was suspected (Ayhan et al., 1996; Lipitz et al., 1996) . It should also be mentioned that, at least in one case, irreversible consequences developed and death followed (Cappa et al., 1976) . Therefore, clinicians must bear the differential diagnosis of OHSS in mind if a patient presents with gross ascites and other symptoms of ovarian cancer, which also may be signs of OHSS. By taking all possible differential diagnoses into account, unnecessary laparotomy may be avoided.
The most interesting aspect of our case, besides the occurrence of OHSS in a spontaneous pregnancy, was the course of the disease, with enlargement of the ovaries being seen before the abortion. However, after termination of the pregnancy the full-blown picture developed, when HCG concentrations had already declined. This could be taken as an indicator that HCG is a major-but not the only-triggering mechanism in OHSS. Other vasoactive substances with a longer half-life may be released from the placenta when an induced abortion is performed. Another possibility may be that vasoactive substances are released from the uterus after termination of pregnancy which are not only triggered by HCG. Therefore, patients with OHSS and subsequent abortion must be followed for a further two to three days until the symptoms have been resolved. Ayhan et al. (1996) pregnancy (Zalel et al., 1992) Normal thyroid function
According to WHO (1973) criteria.
NM, not mentioned. NSAID, non-steroidal anti-inflammatory drugs. PCO, polycystic ovary disease. A third possibility could be that the generation of substances, such as prorenin, in the ovaries is triggered by high HCG concentrations. Recently it was clearly shown that renin concentrations remain high during the course of an OHSS, and that the prorenin in OHSS is released from the ovaries into the ascites, to be transported subsequently to the intravascular compartment (Delbaere et al., 1997) . The involvement of the renin-angiotensin cascade in the pathogenesis of the OHSS was reviewed recently (Elchalal and Schember, 1997) .
Serum VEGF 165 measured in the present OHSS case showed there to be extraordinarily high concentrations of this cytokine, which is said to be involved in the pathogenesis of OHSS. Such concentrations were much higher than those in normal subjects (239 Ϯ 21 pg/ml; Heits et al., 1997) or in subjects suffering from OHSS after ovarian hyperstimulation for assisted reproduction (range 50-780 pg/ml; Ludwig et al., 1998) . VEGF is thought to be a trigger of OHSS, because of its vasoactive functions. It has been shown that VEGF is triggered by HCG in vitro (Neulen et al., 1995) and in vivo (Robertson et al., 1995) . However, our own data in this case report, as well as in cases of OHSS after COH (Ludwig et al., 1998) show that VEGF is not only dependent on HCG serum levels, as otherwise the VEGF would have been higher when HCG concentrations were maximal. The high concentrations could not be expected with HCG values as low as those measured during the course of OHSS in this patient. The values also show that VEGF serum concentrations cannot predict the course of OHSS, as even during clinical and laboratory improvement, these remained high. Thus, this is an indication that VEGF has an important function in the development of OHSS, but is not only triggered by HCG, and that other factors must be involved in the pathogenesis of this clinical entity. However, it does support our theory that VEGF serum concentrations have no indication for the prediction of the course of OHSS. This is the first report of a triploid fetus and placenta which 2086 was associated with OHSS. The placenta was described as having the aspect of a partial mole, the relationship of which with dipaternal trisomy has been well described. Triploidy with paternal disomy is associated with partial hydatidiform mole or placental hydropic degeneration in~70% of cases (Szulman and Surti, 1978; Szulman, 1981; Blackburn et al., 1982; Jacobs et al., 1982) . Jacobs et al. (1982) described a diandric origin of the triploidy in 73% of cases and Uchida and Freeman (1985) in 63%. This is in accordance with the data of Lawler et al. (1982) , who analysed 51 spontaneous abortions described in the literature, with an incidence of diandric origin in 76%. A digynic origin was very rare, as reported by Jacobs et al. (1982) and Uchida and Freeman (1985) . If only those triploidies with a partial mole were analysed, the incidence of digyny became very low. In such cases a diandric origin of the triploidy was shown in 100% of patients by Lawler et al. (1982) and by Vejerslev et al. (1987) . Jacobs et al. (1982) found a digyny in only two of 55 cases with a partial mole. It has also been shown that HCG serum concentrations are extraordinarily high in cases with diandric triploidy, due to the large placenta (Eiben et al., 1996) . Therefore, we must conclude that in this case also a diandric triploidy was present. Hyperthyroidism in association with high HCG concentrations is well known (Cunningham et al., 1993) . As hyperthyroidism occurred neither before nor after pregnancy in the present patient, it was clearly due to the high HCG concentrations.
To conclude, this case highlights several points: (i) one must be aware of the occurrence of OHSS in spontaneous pregnancy, especially if additional pathologies such as a hydatidiform mole or triploidy are present; (ii) the symptoms of OHSS do not cease immediately after pregnancy, but may persist or even worsen during the days after abortion; (iii) VEGF seems to play an important role in these types of OHSS, but they seem to be triggered by mechanisms other than endogenous HCG.
As VEGF values remained high despite an improvement of the clinical picture of the OHSS, VEGF cannot be the only factor responsible for this clinical entity.
